The Target ALS Multicenter
Postmortem Tissue Core

Facilitating Open and Collaborative Access to Data and
Resources to Accelerate ALS Research

Lyle W. Ostrow MD PhD
Johns Hopkins University School of Medicine
Lostrowl@ihmi.edu



mailto:Lostrow1@jhmi.edu

_mdlls
TARGET —me—mn
Kol » ) ASSOCIATION
ﬁ..) N E U R O B A N K ] Greater New York
- :—%—: THE TOW FOUNDATION Chapter
Johns Hopkins University. UCSD

Lyle Ostrow. John Ravits

Kathleen Wilsbach Maria Rodriguez

Kathy Gallo Gilbert Gutierrez

Kwang-Kai Sauer
Washington University St. Louis

Barrow Neurological Institute Cindy Ly
Robert Bowser. Tim Miller
Tina Kovalik Maggie Ireland
Lizzi Neylon
Jessie Duncan NYGC
Hemali Phatnani
Columbia University. Duyang Kim
Matt Harms Nadia Propp
Neil Shneider Delphine Fagegaltier
Jessica Singleton Samantha Fennessey
Benjamin Hoover
Marie-France Likanje Neurobank / CIB
Simone Norris Katie Jentoft
Jason Walker
Georgetown University. Hong Yu
Brent Harris Prasha Vigneswaran
Galam Khan Lucia Alvarado-Balderrama

Ashwini Galaday.



I TARGET

8| What did we set out to accomplish®

A Provide highguality, well characterized poshortem tissue for academic
and industry researchers throughout the world.

I Maximize use of every case.

I Ensure responsible use of the tissues.
I Accelerate ALS research.

I Foster collaboration.

I Promote open science and the rapid sharing of data

A The sites are linked by a wddased database including deentified
clinical and demographic data, bended tissue inventories,
neuropathological data, and QC measures.

A Standard operating procedures (SOPs) for tissue dissection, processing,
analysis, clinical data elements, and neuropathological characterization
are specifically optimized for ALS research.



[oxcoer A Federated Model with Centralized Data Curation and Genetic

ALS I
A Autopsies and data collection are performed at six geographically distributed academic
centers Core Sites

A Postmortem tissues and slides are stored at (and disbursed from) each Core Site.

A Frozen tissue samples, FFPE slides, and associatddrdified data are provided to non
profit academic researchers free of charge.
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curation, and distribution), which is standardized across sites.
A Local site inventories and the corresponding clinical and pathological metadata are linked

using platforms developed by th@enter for Innovation & Bioinformati¢€1B at MGH,
funded by a separate grant by thd.S Associatian

A Whole Genome Sequencing/GS and bulk tissue RN8eq for multiple CNS regions are
performed centrally at the New York Genome CeniYG(, funded separately by grants
from the ALS Associatioand Tow Foundation A separate grant fromiarget ALSupports
data curation and disbursement from NYGC.

i The WGS and RN2eq raw data are made immediately available without embargo or intellectual
property concerns, as soon as the data passes QC.

Researchers using samples and data retain full ownership of the
iIdeas and results, without authorship/IP requirements.
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https://www.data4cures.org/

Tissue Dissection

A We collectfrozen and fixed CNS tissudiver, and
musclefrom ALS/MND and neneurologic control
autopsies.

A Tissue dissection, processing, QC analysis, clinical data
elements, and neuropathological characterization are
standardizedbut also readily modifiable to meet the
evolving needs of our researchers

A Goal is to produce thenaximum number of individual,
optimally sized tissue samples from each Alefevant
regionwhile preserving the architecture of the tissue.

I Minimizes subsequent freezbaw and labor that
otherwise is necessary when-dessecting frozen slab
or regions to send samples to collaborators.
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A Standardized region nomenclaturenables baicoding
and cataloging olfierarchicaltissue inventories in a
centralized core database.

A Tissue inventories and all data are linked usintine
searchable platforms

A Sites are free to do more dissectipother regions, etc.,
as long asheir method enables banking of these
standard regions fromat least one hemisphere,

brainstem, and majority of the spinal cord
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Enter GUID in Worksheet Name

Paraffin
TISSUE REGION (Regions in bold Label-Visible Frozen Barcode Labels Barcode
are required) Abbreviation Labels
LEFT RIGHT UNSPECIFIED | LEFT |RIGHT|UNSPEC
BRAIN REGIONS
Cortical Regions A/B/CDJA|B|C|D|A|(B|C|(D|E|F|E|F|JE|F
Primary Motor Cortex: (precentral gyrus) MotCtx
Medial MotMed
Middle MotMid
Lateral MotLat
Primary Sensory Cortex (postcentral
gyrus) SenCtx
Frontal Pole Cortex FrCcTX
Temporal Lobe Cortex TempCTX
Occipital Pole (Visual) Cortex OccCTX
Insular Cortex InsCTX
Parietal Lobe Cortex ParCTX
Middle Frontal Gyrus Cortex MidFrCTX
Other Cortex CTX-Other
Hippocampus HP
Amygdala AmyG
Basal ganglia BG
Globus pallidus GP
Striatum STR
Caudate Cau
Putamen Put
Brainstem en bloc Brstm
Midbrain/Substantia nigra MEB-SN
Pons Pons
Medulla Medulla
Cerebellum Chl
Cerebellar Hemisphere Cbl Hem
Cerebellar Vermis ChlVrm
Choroid Plexus ChorPlx
Cingulate Gyrus CinG
Thalamus Thal
SPINAL CORD
Cervical Spinal Cord CervsC
“Thoracic Spinal Cord ThorSC
Lumbo-sacral Spinal Cord LumSC
Cauda equina CaudaSC
Unspecified Spinal Cord SC-Unsp
Liver Liver
skin skin
Muscle - Collect at least 1 from list below; multiple per case preferred.
Biceps Mus-Bcps
Deltoid Mus-Delt
Diaphragm Mus-Dphrm W
Intercostal Mus-Intrcos
Psoas Mus-Psoas
Other Muscle Mus-Other
Nerve
Dorsal root ganglion DRG
Nerve Root MNRL
Motor (Ventral) Nerve Root Mot-MRt
Cervical Motor Nerve Root C-M-Nrt
Thoracic Motor Nerve Root T-M-Nrt
Lumbo-sacral Motor Nerve Root L-M-Nrt
Sensory (dorsal) Nerve Root Sen-NRt
Cervical Sensory Nerve Root C-5-NRT
Thoracic Sensory Merve Root T-5-NRT
Lumbo-sacral Sensory Nerve Root L-5-NRT
Peripheral Nerve PN




Neuropathology

Neuropathological data elements are

customizable and entered into online database.

The neuropathology is linked to the de
identified clinical data, genetics, and the

available frozen and fixed tissue inventories.

A standardized minimum diagnostic slide set is

required for each case (modifiable).

N/E

Middle Frontal
Gyrus

Primary Motar
Cortex (Brodmann
Area 4)

Hippocampus

Entorhinal

Cortex

Cervical Spinal

Cord

Thoracic Spinal
Cord

Lumbosacral
Spinal Cord

Cerebellum

= Comments

None

Prevalence

Sparse Moderate Frequent

No Comments

Predominant Staining Characteristics
If not examined please leave blank

TDP43 uB P62

TDP43+ uB+ P62+
TDP43- us- PB2-
TDP43+ UB+ P82+
TDP43- us- P62-
TDP43+ uB+ PB2+
TDP43- uB- PB2-
TDP43+ uB+ P82+
TODP43- us- P62-
TDP43+ uB+ P82+
TDP43- uB- PG2-
TDP43+ uB+ P2+
TDP43- uB- P62-
TDP43+ UB+ P62+
TDP43- uB- P62-
TDP43+ uB+ P62+
TDP43- uB- PB2-

=1 Active Queries -~ No Queries = Open Queries - ' Closed Queries

Predominant Staining Characteristics

Prevalence If not examined please leave blank

N/E None Sparse Moderate Frequent TDPA43 uB P62
Middle Frontal TDP43+ uB+ P62+
Gyrus TDP43- uB- P62-
Primary Motor
Cortex (Brodmann TDP43+ uB+ P62+
Area 4) TDP43- uB- P&2-
Hippocampus TDP43+ us-+ P62+
TDP43- uB- P&2-
cobntorhinal TDP43+ us+ Po2+
TDP43- UB- Pe2-
cu:.‘élervicaf Spinal TOP43+ uB+ Pe2+
TDP43- UB- P&2-
. TDP43+ us+ P62+
Block nae | H&E + Luxol FB TDP43 Tau (ATS or Ubiquitin Optional MCES3S - Be2:
i i - Dako or other . TDP43+ uB~+ P62+
(or Nissl + LFB) | and/or pTDP43 | Davies PHF-1) ( ) | silver | P62 SXIDEY . Ol
Midfrontal gyrus YES YES YES YES TDP43+ uB+ P62+
- - TDP43- UB- P62-
Superior & Middle tempaoral YES YES
o |
OCCIpIta‘ Cortex YES YES e Predominant Staining Characteristics
Motor Cortex YES YES YES If not examined please leave blank
B ‘ | /b | f b X YES arse Moderate Frequent TDPA43 uB P62
asal ganglia/basal forebrain
: . TDP43+ uB~+ P62+
Hippocampus + Entorhinal YES YES YES YES YES YES TDP43- UB- PE2-
cortex (medial temporal lobe) TDP43+ us+ PG2+
Midbrain YES TDP43- uB- P62-
Pons YES TDP43+ uB+ P62+
Vedulla VES TDP43- uB- Pe2-
e
TDP43+ uB~+ P62+
Spinal Cord, cervical + thoracic YES YES YES YES TDP43- uB- Pe2-
Spinal Cord, lumbosacral YES YES YES YES _I_D'I;lzgtta* UBUB+ pﬁ;sa
Cerebellum YES YES YES YES i ) ]

- . TDP43+ uB+ P62+
Inferior parietal lobule YES YES TDP43- uB- Pe2-
Amygdala YES YES YES TDP43+ us+ P&2+

TDP43- uB- P&2-
Cerebellum TDP43+ us+ P62+
TDP43- uB- P&2-



Genetics

A Whole Genome Sequencing/GS, and multiple
CNS regioRNAseqare performed on every
autopsy.

A After passing QC, new genetic data is made
immediately and freely available, linked to the
tissue samples and ddentified metadata, with
no embargo or IP concerns.

A WGS and RNgeq raw data files in multiple
formats can be requested via amline formand
established data transfer workflow.

A C9orf72and Ataxin2are separately tested by
rpPCR at Columbia University (Matt Harms Lab).

i Also performExpansionHunteon PCRree DNA
and comparing the results.

A The clinically annotated genomic and RNAseq da
can be visualized and explored online using the
MetroNome Visual Data Exploration Platform

A Exploring ways to integrate additional data
analysis and visualization tools into our workflow
¢ drop-seg/hucseq, spatial proteomics/MS, deep

sequencing for somatic mosaicism, St. Jude Clout

analysis tools, etc.
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https://metronome.nygenome.org/TargetALS/

Comparison of cohorts with C9orf72 repeat expansions (left) and without (right),
showing gene expression patterns for FIG4 in an anatogram (top) and variants (bottom)).




